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INTENDED LEARNING OBJECTIVES (ILO) ©) 


By the end of this lecture the student will be able to: 

1. Define the diencephalon and its parts. 

2. Mention the major relations & blood supply of the thalamus 

3. List the different thalamic nuclei and their connections and 

functions. 

4. List parts and connections of metathalamus 

5. Describe the parts of hypothalamus, epithalamus & 
subthalamus. 

6. Describe the communications boundaries & recesses of the 
third ventricle. 


a 


Key points © 


1.Thalamus 
2.Metathalamus & Epithalamus 
3.Subthalamus & Hypothalamus 


4.3" Ventricle 
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Parts of Diencephalon © 


Hypothalamic sulcus halamus 
Divided by 3 ventricle | 
into 2 halves: — 
Each half is divided by Nc 
hypothalamic sulcus Pineal Epithala 
mus 


into : mem 


Dorsal parts include: 


— Thalamus, Epithalamus & 


Metathalamus Hypothalamus 


| su 
Ventral part include: Subthalamu$ 
- Hypothalamus & 

Subthalamus 
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Atlas of human anatomy by Frank H. Netter, 6th Edition 


Thalamus ©) 


Ll] Oval mass of grey matter acts as a gateway 
for the cerebral cortex 
Q Relays all sensations except smell 


° The thalamus has 4 surfaces & 2 


ends : 
1. Medial surface forms lat wall of 3° 


ventricle Le AL à 

2. Lateral surface is separated from Pa > La 
lentiform nucleus by internal capsule. f UE. 

3. Inferior surface is separated by VS. ( Z Ss 
hypothalamic sulcus from subthalamus & a F m 
hypothalamus. “ae PAP 

4..Superior surface lies in the.floor.of Ni, > 


hnrlw nf la taral van trirla Atlas of human anatomy by Frank H. Netter, 6th Edition bs 


Thalamic Nuclei © 


Lateral group Anterior Nucleus 
The thalamus IS divided by a Medial group e ` Massa Intermedia 
Y-shaped internal medullary | 
lamina 
Into: 


Internal medullary 
lamina 


Ll Anterior group: Between forks of 


the lamina . Medial geniculate body 
Q Medial group: Medial to the 

la M | na Atlas of human anatomy by Frank H. Netter, 6th Edition 
J Lateral group: Lateral to the 

lamina 
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Central sulcus 


Thalamic nuclei 


CM 
LD 
LF 
MD 
VA 
vl 
VL 
VPL 


VPM Ventral posteremecial 


Internal medullary lamina 
Intralaminar nuclei 


Anterior nuclei ahar medial muclei 


Midline (median) nuclei 


Cenironedian Intenhalamic adhesion 


Lateral dorsal 

Lateral posterior 
Méedial dorsal 
Verdral anierbor 
Ventral intermedial 
Ventral lateral 
Ventral posterolateral 


Ae 


Pulvinar 


Medial geniculate body (MCE 
From globus pallidus. ial geniculate body ( l 


and substantia ni 
mana Acoustic pathway 


Reticular nucleus (polled away) 


or cubain Lateral geniculate body (LGB) 


im. Optie tract 
Somesthetic from wady 


spinothalamic tract and medial T: ee fromm head diriaeminal rerit 


Anterior Group of Thalamic Nuclei ©) 


Efferent 
Cingulate gyrus 
(part of limbic system) 
(via anterior thalamic 


Afferent | LA. le 
Mammillary body of | AW 
hypothalamus Puivinas 
(via mme Haee | | 


Fton ^ 


| A TA À! : 
Forms patt of the... ` NW! (5 
limbic system K "” W N 
(Papez circuit) 
(concerned with 
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Medial Groups of Thalamic Nuclei © 


Efferent 
to the prefrontal cortex 
(via the medial 
forebrai 


Afferent 


i'^Hypotahbalamus 
— Amygdala 
Olfactory 
Medial geniculate body (MGB) cortex 


1 I 1 
b EN | — 
F t L Reticular nucleus (pulled away) F 
unc ion From cerebellum \ \ ateral geniculate body (LGB) 


Forms part of the 
limbic system involved 


New vf thinking & mood Neuroscience Module »5 


Lateral Group of Thalamic Nuclei © 
| Dorsal Tie”! 


minemal medullary lamina 


Intralaminar nuclei 


Anterior nuclei < Chher medial nuclei 


E. Midline (median) nuclei 
| Lan | adhesion 
s, ale 


Puslwinar 


" Medial sculate body (AGE 
From globus pallidus "dial geniculate body i j 


and substantia nia 
ü Acoustic pathway 


Reticular nucleus (poled away) | = ; à V = ^ ` " : - LeS 
= C T T 1 ' ateral geniculate body 4 
| Ventral Tie D ` — 
+. Aptic tract 
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Lateral Group of Thalamic Nuclei © 
Efferent 


Afferent 
- Paier - to the,sensory 
rom tne otner thalamic association areas of 


nuclei Internal medullary lamina the cortex 


Intralaminar nuclei 


Caher medial nuclei 


Midline (median) nuclei 


Lat.dorsal Nc. 


| Pulvinar 


> Integrate 
impulses from | CA 
The thalamus is bh en VRAT 
considered as a —- LA 
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nrocessine unit 


Lateral Group of Thalamic Nuclei © 


Internal medullary lamina 


Intralaminar nuclei 


Anterior nuclei =Chher medial nuclei 


Midline (médian) rmaclei 
Interihalamic adhesion 


4 


Pulvinar 


Nwedial geniculate Dale (MMC BH) 


Acaustic pa thoway 


Lateral geniculate body (LGB) 


L Apt 1 tract 
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Lateral Group of Thalamic Nuclei © 


r= internal medullary lamina 


Intralarminar nuclei 


Function Á 


Ca haor medial muclei 


motor aes 
ry motor area | 


Efferent 


Midline (median mache: 


Interthalamic adhesion 


Basal amia! 
(globus 


pallidus) 
Motor and 


a r | à + Acoustic path; Y 
= C | = 
a 
premotor MEM \ RE Lena sa 
—— ^ k ` W ` 
= ^n. k 


> Relays motor Optic tract 
planning of 
voluntary 


nhination š 
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Lateral Group of Thalamic Nuclei © 


Hip 
po internal medullary lamina I 
Intralarnimar nuclei ç 
Ó 
\ 
F 
| Nc 


upper 2/3 
of 


Somatosen 
sory Area 


Cher medial nuclei 


Anterior nuclei w 


lower 1/3 
of 
somatosen 
sory area 


Mindial geniculate body (MCE) 


E T id pathway 


Lateral geniculate body ILC; BI 


From globus pallidus 
and substantia nigra 


pu 

"ut ! 

L X 4 
-—— L 
an 


Reticular nucleus (perler away) — : 


Trigeminal 
lemniscus & 
solitariothalamic 
tract (carrying 


Medial 
lemniscus 
Spinal 
lemniscus 
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Other Thalamic Nuclei © 


(within the internal 
medullary lamina) 


(on the lateral —Reticul - 
surface of thé ar | 
thalamus) nucleus . 


(on the medial surface 

of thalamus beneath 

the ependyma of 3rd 
ventricle) 


Afferents: from whole cerebral 


Afferents: Reticular formation 
cortex. 


Efferents: to the whole cortex non- 
Efferents: do not leave the thalamus specifically; increases its activity 


but end on the thalamic nuclei — part of RAS responsible for 


Functions: inhibits the thalamic | f 

nuclei dur k. TL E b » d 
9 Le) 

IW" 4) 7 


Metathalamus €» 


== : 7 


geniculate ` < geniculate > Sel x. 
body j | body 7 NAN S 3 
] Receives 
Receives auditory input from the 
visual input from the optic inferior colliculus of 
tract. midbrain. 
Projects Projects 
optic radiation to the auditory radiation to the 


New Five Year Program visual area of cortex. _ voueuditory area of cortex. 


Central sulcus 


Thalamic nuclei 


CM 
LD 
LP 
MD 
VA 
VI 
VL 
VPL 


VPM. Verural posteremecial 


Internal medullary lamina 
Intralaminar nuclei 


Anterior nuclei Chher medial nuclei 


Midline (median nuclei 
Centromedian Interthalamic adhesion 
Lateral dorsal = 

Lateral posterior | 
Medial dorsal 
Vemiral anterior 
VWertral interme«dial 
Veriral lateral 
Ventral posterolateral 


ad 


Pulvinar 


Medial geniculate body (MUCH, 
From globus pallidus lat ger yl l 


and substantia ni 
als Acoustic pathway 


Reticular nucleus (pufleal away} 


a L baits Lateral geniculate body (LGB) 


-w 


ske > kL 
Somesthetic from body — ` 
(spina tna lamie: tact and medial bemniscus) 


u kT TE fom bead IirsGeenirna [ Farrah 


Optic tract 


Blood Supply €» 


Arterial supply : posterior cerebral artery (Thalamo-geniculate) 
Venous drainage: Thalamo-striate vein 
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Lecture Quiz © 


* Which of the following thalamic nuclei is concerned 
with thought & judgement: 

a) Anterior nuclear group 

b) Medial nuclear group 

C) pulvinar 

d) Ventral posterior nucleus 
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Epithalamus ©) 


* Pineal 


" siteBOAY 2 sup. colliculi. Inf. 


to splenium of corpus callosum 
* [ts stalk forms 2 laminae 
Sup. lamina contains habenular 
commissure 
Inf. lamina contains posterior 
commissure 


Habenular 
NPosterio 


a. 


hx ` PA — 
= 


pithala 
mus 


° Function: 

1- Endocrine gland inhibits pituitary 
gland, pancreas, parathyroids, 
adrenal cortex and gonads. 

2- Active in dark secretes melatonin 
ho¥taoneberty, it becomes calcified 


forming brain sand 
21 
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Subthalamus ©) 


Hypothalamic sulcus 


* Site: below thalamus, separated 
from it by hypothalamic sulcus. 
Med.to hypothalamus. 


° [t is functionally related to basal 
ganglia (involved in control of 
muscular activity) 


* Lesion  Hemiballismus 
(Contralat. severe violent 
involuntary movement). 
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Atlas of human anatom 


Hypotahalmus © 


Lies below thalamus, separated from it by 


H thalamic sulcus 
Site & 


Superiorly: 
hypothalamic 


sulcus 
=A | Posteriorly: 
| s Vertical plane 
| posterior to 
mammillary 
bodies 


Anteriorly: 


lamina 
terminals 


Inferiorly: 


Forms the base of the 
brain beneath the 3rd 
ventricle 
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in*earnafrliuinteiilrtfnccal 


Parts 


Optic 
chiasma 
Tuber 
cinereum 
(median 
eminence) 


SMEHA RHA" 
bétfills 
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New Five Year Program 


Connections 


Neuroscience Module 
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The medial forebrain 
bundle 
(Both -ways connection) 


> Central grey of the brain 
stem 
> Hypothalamus 
> Amygdala 
> Septal areas 
It contains most serotonergic 
& noradrenergic fibers 
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Medial forebrain bundle (MFB) 
Septal nuclei 
Dorsal longitudinal fasciculus (DLE) 
Amygdala x 
: Z Dorsal motor 
nucleus of the 
vagus 
Hypothalamus ! ^ to autonomic nuclei 


Mammillotegmental " 
tract 


~ ofthe spinal cord 


Neuroscience Module 
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Pituitary Gland 
Connection 


Infundibular 
Nc. 
(Arcuate 
Nc.) 


Vascular 


Nervous 


Connection - 
Hypothalamo- connec tion 
hypophyseal Portal S — " D 
Sy stem Paraven tricular N. [] 
Hypothalmus secretes eas 


releasing hormones and 
release-inhibiting 
hormones 
New Five via sets of 


Anterior 
= Pituitar 
y 


Both Pass through axons 
to posterior pituitary~’ 

where they are absorbed 
bv hloond canillaries. 


essence Module" í 


Lecture Quiz © 


*Lat geniculate body is concerned with 
a) Taste 

b) Vision 

c) Hearing 

d) Smell 
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NC Ventricle 


* Boundaries * Communications 


has roof, floor, anterior, posterior & 
lateral walls. 


Choroid plexus & 
tela choroidae of 


3rd v, 


Atlas of human anatomy by Frank H. Netter, 6th Edition 


Atlas of Ruman anatomy by Frank H. Netter, 6th E 
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3'd Ventricle €» 


Lateral wall 
Anterior wall ^ diio: > . ~ Posterior wall 


Column of fornix — Bineal body 


Ant 


omm issurg 
Lamifiá ermina ; Post commissure 
TN | 
Optic à A Y Bu 
chidaber cinereu Do E N 
infundibulum. \ X 
Floor +. 


Mammillary AE | 
AE US )uman anatomy by Frank H. Netter, 6th Edition 
body iU. 
Midbrain 
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Recesses of third ventricle © 


v) Li! ! 
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Lecture Quiz © 


° Which of the following structures forms the anterior wall of 
37 ventricle? 


a) Mamillary body 
b) Lamina terminalis 
C) Pineal body 

d) Optic chiasma 
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Lecture Summary €» 


Diencephalo 
n & 3'4 
ventricle 


-Define the diencephalon and its parts. 
-Mention the major relations & blood supply of the 
thalamus 

the different thalamic nuclei and their 
connections and functions. 


Describe the pin of or amilis epithalamus & 
subthalamus. 


SUGGESTED TEXTBOOKS ©) 


1. Snell's Clinical Neuroanatomy -8th Edition 


Atlas of human anatomy by Frank H. Netter, 6th Edition 


New Five Year Program Neuroscience Module 34 


